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Final Report  

National Aeronautics and Space Administration 
Washington 25, D. C. 

The following problems were investigated under the National 
Aeror~auticr. and Space Admicistration Grant  No, N s G -  165- 61, Supplement 
No. I -  63 entitled "Radiation P rocesses  of Charged Pa r t i c l e s  Moving in 
the U 2 p e r  Atmosphere, acd Composition and P rope r t i e s  of the 
I&.,-;;etosphere": 

1. 

2. 

Radiation f r o m  a rotating point charge. 

Thermionic screening of hot objects i n  planetary a tmospheres  
and interplanetary space. 

3 .  Phot je lec t r ic  screening of hot objects i n  interplanetary space. 

4. Modiflcation of the geomape t i c  field by the magnetic moment  
of the Ear th ' s  radiation belts. 

Item 1. Mr. Stacley Giarzero,  under the supervision of D r ,  -4bele, 
has  studied the problem of the spectral  distribution of radiatior, emitted 
by a uniformly rotating point charge in  a disp21-sive medium. 
ionized gas in  the presence of a magnetic field i s  an appropriate  example 
of such 2 inedium. 
from a llr-ear solution of the Maxwell zc--,xitioris coupled with the fluid- 
iiyxamic eqcations for ths  fully iorized -LzzrrLa. 
ar_d relativist ic rar,ges 3: -":le test partiL-.- 3 velocity a r e  cocsidered. 
Pa r t i cu la r  attention 
point charge i s  of th, ahme o rde r  of o r  lai-g2:- illar_ the phase velocity 
G: the electromag-r_e-,-. i l e i d  i n  the medium. ., The -i -2:~s of this  analysis  
a r e  compared wi;:A ~~~e oi the well-known C ererhcv\ --,dlatlon. 

A fully 

The electroxxag-etic field quantities a r e  determined 

Both the non- relativist ic 

?..-&-c paid to  t h e  cz.;e where the velocity of the 

^. 

Tten 2. Th;- :-esearch ur-der tLls l r e r r i  w2s ca r r i ed  out by Dr.  K. P. 

D r s .  Chopra a d  She2 Gocsidered problems which 

-- 
Chopra ic collaboration w i ~ h  3r. C ,  S. Slier- of the I ~ s t l t u z e  l o r  Space 
Studies, New York ,  
accompar,y thermioric  emission of e1ectroi:s from a hot body surrounded 
by a plasma. 
i s  establisked a t  the sui-Cace of r;he bcdy through the balar,ce of thermionic 
emiss ioa  a c d  acc retlon of electrons f r o m  the exterr,al plasma. Analytical 
sdu t ions  a r e  obtained for  the electr ic  potential field and the electron 
density distribuzion around the body. 
ar,aly-.; T O  objects ir- space i s  ir,dicated. This  paper was presented a t  
the ai-*r-udi nieetir_g of the American Pnyslcal Society held in  New York 
luri1;g Ja rxa ry  1963. The abs t r ac t  of the papa - - .  has  bezn published i n  
the Bullex,iii oi the American Physical  Society, Ler ies  3, Vol. 8, No. 1, 
p. 8 ,  .TLL--.-.--~ (1963). 

In the absence of other mechar.isms, an electr ic  potential 

A possible application of this  



. 

1 z c - n  3 ,  Under the bombardment of photons in  the ultraviolet 
and x-yay regions, objects in space may  emit e lectrons and, hence,  
acquire  an e!ec;r-ic charge through the  balance of the  photoelectric 
eixlssion f z o m  thc surface and th.e accret ion f rom the  surrounding plasma. 
I r i  the e lec t r ic  field of a positiveLy ciiargcd body, many of the emitced 
pliotoeiectrons descr ibe  battistic orbi ts  and re turn  to  the  surface whereas  
some o t h e r s  escape. 
A-e2tenished by the accret ion of t h e  surrounding plasma electrons.  
Anslyzical exi2:essions a r e  obtained fo r  the electr ic  pczential f ield and 
t1i.e distribution of e lectron density around the body. 
of this  analysis  to objects in space a re  also discussed. 

r n 7   ne escape component of the photoelectrons is 

Poss ib le  applications 

T h e  r e sea rch  reported uDder th i s  i tem i s  a l so  a product of the 
joint efforr; oi Drs .  Choprz and Shen. The  resu l t s  of this  investigatioii 
were  ?resenred at  the  Spring meeting of the American Physical  Society 
he;d in Washington, D. C. during April ,  1963. 
appeared in the Bulletin Amer.  Pnys. SOC. , Vol. 8, Sr. 11, No. 4, 
p. 305, April ,  1963. 

An abs t rac t  h a s  

Item 4. The interaction between the magnetic field due to  the 
rI:--z cur ren t  in the E,;-th's radiation bzLts and the  geomagnetic field a r e  
being investigated by Dr.  Chopra. The  work is in  progress .  
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